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legislation on indoor air quality, and subsequently there is a significant proportion 
of dwellings that exceed this limit (n= 57). The concentrations of the radionuclides 
in the rocks show a good correlation with indoor radon measured in dwellings, so 
it can be conclude that the granites of Telões and Pedras Salgadas, including their 
weathering stages, are more radiogenic than the Souto granite.
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Monitoring the impacts on the ecosystem integrity of Portelo stream 
(Douro basin, NE Portugal) after a large spill of mining wastes
Amílcar Teixeira1; C. Fernandes1; A. Geraldes1; S. Varandas2
After a period of intense precipitation, in December 2009, a big amount of 
wastes from an abandoned mine were spilled into Portelo stream, a tributary of 
Rio Sabor (Douro basin)located in the Montesinho Natural Park (NE Portugal). The 
wastes covered the riverbed near the mine and some riparian and agricultural 
downstream areas. From 2010 to 2014 we monitored the impacts of waste spill 
on the ecosystem integrity, namely in the water chemistry, channel and riparian 
habitats and on the composition of macroinvertebrate communities. Eight sampling 
points were selected along the hydric system. Toxicity experiments were developed 
in laboratory for one fish species, the Northern Iberian barbel (Luciobarbus bocagei), 
an endemic cyprinid present in the River Sabor. The results showed a big increase 
of conductivity (>300 µS.cm-1), total suspended solids (> 100 mg.L-1) and a drastic 
decrease of pH (<5) in the water analyses. It was also detected higher concentrations 
of copper, aluminium and cobalt in the water (52 physical and chemical parameters 
were determined, including different heavy metals). Aquatic and riparian habitats 
were severely disturbed and several metrics (e.g. taxonomic richness, diversity, 
evenness) confirmed biotic substantial changes in composition and abundance 
of macroinvertebrate communities. Furthermore, biochemical indicators (Na+and 
K+ plasmatic concentrations) used in laboratory tests showed to be sensitive, under 
acute copper exposure of barbel populations (different copper concentrations, 0.06-
0.48 ppm were used), and contributed to justify the disappearance and or reduction 
of fish species in the affected located in the Montesinho Natural Park. Rehabilitation 
of disturbed areas must be implemented in order to recover the ecological integrity 
of the aquatic and riparian ecosystems.
1CIMO-ESA-IPB - Mountain Research Centre, School of Agriculture, Polytechnic Institute of Bragança;
2CITAB - Centre for the Research and Technology of Agro-Environmental and Biological Sciences, 
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The São Francisco River (SFR) is one of the most important Brazilian and South 
American rivers. However, there are plenty sources of pollutants along this river, 
and there are a few environmental assessments developed in this area. Therefore, 
a weight-of-evidence (WOE) approach was applied to locate and identify the 
pollution sources in the SFR course surrounding the  Votorantim Metais-Três 
Marias  refining factory. This WOE approach was based on two different lines of 
evidence (LOEs): the structure of communities (Biological Monitoring Working Party 
score system, abundance of taxa, number of individuals, Margalef´s species richness, 
Pielou´s evenness, and Shannon-Wiener diversity), and some physico-chemical 
